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NOTICE

THE INFORMATION PROVIDED IN THIS DOCUMENT HAS BEEN FUNDED BY THE
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (USEPA)-UNDER ARCS
I CONTRACT NO.:68-W§-0110TO EBASCO SERVICES INCORPORATED (EBASCO).
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Reference 15

Cortland County Health Department Page 1 of 3

[ Division of Environmental Health

— m 60 Central Ave. PO. Box 5590

Cortland, N.Y. 13045

607-753-5035

10 March 1995

Jeff Martin

Ebasco Environmental
Suite 435

2111 Wilson Blvd.
Arlington, VA 22201-3001

Re: Ground Water Information, Site in Cortland, New York

Mr. Martin:

I have attempted to provide the information that you requested herein.
Please note that the information is incomplete due to the age of some of the

wells.

Cortland Water Board--3.5 MGD, 20,000 served, 5000 connections

Well depth (ft) feet of screen latitude longitude %use
Well #3 77 32 42053'42" 76911'53" 80
Well #4 77 52 42053'47" 76°11'49" 10
Well #5 54 20 42035'48" 76°11'43" 10

Cortland City Water is the only water supply that has experienced any
incidence of contamination in the past, but the sample results never
contravened water supply standards. The contamination was the result of a
trichloroethene spill that occurred at the Smith Corona Typewriter Plant,
although blame was never admitted. An air stripper was installed at the
plant in anticipation of the plume.

Cortlandville Water Dept.--0.6 MGD, 4000 served, 1200 connections

Well depth (ft) feet of screen latitude longitude %use
Well #1 65 42034'41" 76°12'40" 13
Well #2 65 42034'41" 76°12'41" 12
Well #3 64 42034'42" 76912'40" 25
Lime Hollow 92 22 Lime Hollow Rd. 50
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Newton Water Works--Village of Homer--0.9 MGD, 4400 served, 1248 connections

Well depth (ft) feet of screen latitude longitude %use
Well #2 75 42038'35" 76011'25" 0
Well #3 83 30 42038'33" 76011'27" 100

Village of McGraw--0.1 MGD, 1300 served, 412 services

Well depth (ft) feet of screen latitude longitude %use
Academy #1 138 42035'36" 76905'48" 50
Academy #2 143 12 42035'36" 76°05°48" 50
Bennett St.  140.5 12 42035'30" 76906'11" 0

Polkville, the area between Cortland City and the Village of McGraw, has
many individual and public water supply wells. The public water supply
wells consist mainly of restaurants and motels.

Blodgett Mills is also a small hamlet also in the survey area. It is served
by individual water supply wells.

I have highlighted these important areas on the map. Please contact this
office if we can be of any more assistance.

Sincerely,

Peter W. Rynkiewicz
Asst. Public Health Engine

Enclosure
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. Notification of Hazardous Waste Site

Reference 16
Page 1 o1 4 -

W.v\.ag v o 3

+ initial notitication information 1s
Juired by Section 103ic) of the Compre-
enswe Environmental Response, Compen-
saton. and Liadility Act of 1S80 and must

which apphies
be maded by June 9, 1981

Plesse type or print in ink If you need
2addiona! space use separaie sheets of
paoer Indicate the iener of the iem

NYS coo oor 39¢

Person Required to Notity:

Trucks, Inc.

Enter the name and address of the person  22T¢ Mack
of organizauion required to notify. Sven 2
Cay Allentown

100 Mack Boulevard, Post Office Box M

Stete PA

20 Coce 18105

Site Location:

Enter 1he common name {if known) and
actual location of the sne.

NYD 928020377/

Siree

Citv

Cortland

Name of Sae Brockway Motor Trucks (inactive operation and site)

en A

Counry Cortland e

NY  socose 13045

Person to Contact:
Enter the name, title (if applicable). and

- WS Ew WS S e

Neme (Last. Firgt ang Taie)

Mack Trucks, Inc.-Legal Department

business teiephone number of the person

to contact regarding information Prone 215) 439-3116 PR

submutted on 1his form. T
E Dates of Waste Handling:

Enter the years that you estimate waste

"“tmem.v storage, or disposal began ang  from(vesn 1969 To (Yeors 1977

ended 3t the site.

r Waste Type: Choose the option you prefer 10 complete

Option |: Select generat waste types and source categories. if
You do not know the general wasie types or sources, you are
. encouraged 10 describe the site «n hem I—Descriprion of Site.

Genersl Type of Waste:

Source of Wasts:
Piace an X in the appropriste

Place sn X in the appropriste

l‘ boxes. The categories listed boxes.
| overiap. Check each applicable
category.
1. O Organics 1. D Mining
2. 3 Inorganics 2. O Construction
3. B Solven:s 3. O Textiles
4. G Pesticides . 4. O Fentitizer
S. 3 Heavy metais 5. O Paper/Printing
6. B Acicgs €. O Lesther Tanning
7. 8 Bases 7. D kon/Steet Foundry
8. O PCBs 8. O Chemicsl, General
9. D Mized Municipal Waste 9. O Plating/Polishing
10. O Unknown 10. O Milaasry/Ammunition
11. O Other (Specify) 11. D Electrcal Conductors

12. G Transformers

13. O Wtility Companies
14 O Sanitary/Retuse
18. O Photofinish

16. O Ladb/Hospits!

17. O Unknown

.*,o?b 18. (2 Other (Specify)

n

related operations
Form Approved
OMB Ko. 30000138

PMme ... arar o

Option 2: This option is availadle to persons famitiar with tn
Resource Conservation and Recovery Act (RCRA) Section 32X
reguistions (40 CFR Part 261)

Specific Type of Waste:

EPA has assigned 8 four-dign numbder 10 each hazardous wa:
hisied in the regulstions under Section 3001 of RCRA Enter -
appropriate four-dign number in the boses provided A copy ¢
the list of hazardous wastes and codes can be obtained by

contacting the EPA Region serving the State in which the sa-
located. "

etand-.
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Reference 16

. Juantity

. 4N X un the 30Dr00":312 DOes 10
sle the taciily types toung at the sie

e 1013l facility waste amount’ space
Ve the estimaled combined Quantty
wvolume) of hazardous wastes 8t the site
using Cubic feet or galions.

tn the “rotal facility area™ space. give the
estimated area size which the facilities
OCCupy using square feet or scres

Fecity Type

1 Z Piles

2 O Land Treaiment
Lanct.ll

a Tanks
Impoungment
Underground Imjection
Drums. Above Ground
O Drums. Below Ground
9 O Other (Specity)

Page 2 of 4

Toral Facristy We

Cud¢ tegt

G-

Q80

32,000
Tota! Facility Area

wavere teer 502,000 S~ &>

2 A

acres

Known. Suspected or Likely Releases to the Environment:
Piace an X in the appropriate boxes to indicate any known, suspected,

or hikety releases of wastes 10 the environment.

0O Known ([ Suspected [ Likely & None
_to the best of our knowledge.

Note: hems Hand | are oplional. Completing these nems will assist EPA and Siate and local governments in locating and assess.n
hazardous waste sites. Aithough compienng the tems s not required, you are encouraged 10 do so.

Sketch Map of Site Location: (Optional)

Sketch 8 map showing strees. highways,
routes Or other prominent jandmarks near
the site. Place an X on the map to indicate
the site location. Oraw an arrow showing
the dicecion north. You may substniute 8
publishing map showing the site locauon.

JSEE ATTACHED BUILDING LAYOUT

\ (DRAWING BB-00-00-02-G)

From Syracuse or

SYRACUSE

Binghamton follow Interstate

81 to Cortland. Use Exit 11.
Praoceed eas!, past Holiday

Inn, to third light (Central

Ave.), Right on Central about

.(-‘-_n—s

Describtion of Site: (Optional)

Describe the history and present
conditions of the site Give duections to
the sne and describe any neasrdy wells,
springs. lakes. or housing. include such
informauon as how wasie was disposed
and where the waste came from. Provide
sny other nformation or comments wiuch
may help descride the site conditions.

Industrial vastes were deposited from time to time
on the site, which has since been covered by new

construction.

Ys mile to Brockway plant.

CORTLAND

ITHACA

BINGHAMT

Al =N B WD EE - SE =

Signature and Title:

0O Owner, Presemt
B Owner, Past
O Transporter

O Operstor. Presen-
@ Operator, Past

O Other

The person or suthorized representative Nome the, Staff Attorney

{such as plant managers, superintendents,

trustees or attorneys) of persons required Mack Trucks, Inc.

10 notity Must sign the form and provide 8  Sve®! 2100 Mack Boylevard, P, O. Box M

mailing .dd;ess (if difterent than address 8105

n stem A). For other persons providing own PA 1
notdication, the signature s optionst Cav Al_lgnt . Sivte 2w Cose

Check the boxes which best gescribe the K ;d a @“

reisionship 1o the sie of the person a-t, 81
required 1o notdy if you are not required Sanawe - Osre June 8. 19

S = ma -
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¢ December 11, 1986

Mr. William Lewis
Rubbermaid

106 Central Avenue
Cortland, NY 13045

Reference: Hydrocarbo: Investigation

Dear Mr. Lewis: 4

This letter report presents the findings and conclusions
from our hydrocarbon investigation at your facility in
Cortland, New York. Our investigation was authorized on
November 10, 1986 under P. O. No. 10277, pursuant to our
proposals of October 27 and November 7, 1986. This report
has been prepared for the exclusive use of Canford Manufac-
turing Corporation with specific application to your facil-
ity in Cortland, New York. Our work was performed using
generally accepted hydrogeologic practices. No other war-
ranty, expressed or implied, is made.

Project Background

A buried 1000 gallon tank was uncovered in September, 1986
during excavation for a dry well. After the tank was re-
moved, samples of water and sludge in the pit were taken
and analyzed for benzene, toluene and xylene. The results
showed 49 ug/l benzene, <1 ug/l toluene and 1760 ug/1l xy-
lene in the water sample, and no detectable concentrations
of benzene, toluene or xylene in the sludge sample {verbal
communication, William Lewis, October 23, 1986). Based on
these results, further analysis of the water sample was per-
formed for volatile halogenated compounds (EPA 601) and hy-
drocarbon_identification (DOH 310-13) (see Appendix C). No
~halogenated compounds were found. The laboratory tenta-
tively identified the hydrocarbon as gasoline, but indi-
cated the pattern did not match gasoline exactly. The lab-
oratory also indicated the benzene previously reported was
not present.

thnical & Materials Engineering, Geologic & Environmentat Geoscience Services

DRONA AVENUE, GROTON, NY 13073, 607-898-5881
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Mr. William Lewis
Rubbermaid

Page 2

December 11, 1986

Based on these results, Rubbermaid was reguested by the
NYSDEC to install 3 monitoring wells, obtain water samples
fromw the wells and determine the direction of ground water
flow. This report presents the findings and conclusions
from this investigation.

Methodology s

Three wells were installed in the vicinity of the tank
(removed before our investigation). The location of the
wells is shown on Drawing No. 1, Appendix A. One well
(B-1) was placed in a presumed upgradient location and two
wells (B-2 and B-3) were placed in presumed downgradient
locations. The borings for the wells were advanced using 4
ir-h diameter flush joint casing. Soil samples were taken
during drilling using a split spoon sampler to investigate
subsurface conditions. Continuous soil samples were taken
from a depth of 4 to 5 feet to a depth of 14 to 16 feet
(see boring logs, Appendix B for depth of soil samples).
Continuous soil samples were taken in this interval to iden-
tify whether a reported confining clay unit was present.

Monitoring wells were installed in the borings using two
inch diameter flush joint, threaded, PVC riser pipe and
well screen. Clean silica sand was placed around the well
screen and a seal of bentonite pellets was placed above .the
sand pack. The wells were finished by placing a locking
cap on the well and cementing a curb box flush with the
ground surface over the well. Well construction details
are shown on the boring logs in Appendix B.

The wells were developed by surging and pumping the wells
until the water was clear. Water samples were taken on
November 25, 1986 by Empire-~Thomsen and delivered to Galson
Technical Services for analysis. Before taking each water
sample, the wells were purged using a pump until the conduc-
tivity of the water stabilized (<10% change between measure-
ments). Twenty gallons were purged from each well to reach
a stabilized conductivity. Water samples were taken using
a PVC bailer. All sampling equipment was washed with soap
and water and rinsed with clean tap water and distilled
water between wells. Clean tubing was used to purge each
well. A blank was prepared following water sampling using
tap water from the facility.
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Mr. William Lewis
Rubbermaid

Page 3

December 11, 1986°

The location and elevation of the wells were surveyed on
November 25, 1986. Elevations were determined using differ-
ential levelling and referenced to an assumed elevation of
100.00 for the east corner of the doorway to the metal stor-
age building (see Drawing No. 1 for benchmark location).
The well locations were taped from the metal storage build-
ing. Water levels weré also measured on November 25, 1986
to determine the direction of ground water flow.

Findings and Conclusions

The three borings encountered 3 to 5-1/2 feet of fill below
the ground surface. 1In boring B-1 and B-3 an organic silt
unit was found beneath the fill. In boring B-2 medium to
fine sand was encountered below the fill. All three bor-
ings encountered gravel and sand between a depth of 6 to
6.5 feet and the bottom of the boring (22 to 26 feet). The
water table in the three borings ranged from 9 feet below
ground surface in B-1 to 8.5 feet below ground surface in
B-2. The water table in the borings is within the sand and
gravel agquifer.

The water levels in the wells were used to determine the
direction of groundwater flow (see Drawing No. 1, Appendix
A). The direction of groundwater flow is toward the east,
southeast, which conforms to the regional direction of
groundwater flow in the aguifer. Wells B-2 and B-3 are
downgradient of the location of the removed tank while B-1
is upgradient of the removed tank.

No detectable hydrocarbons were found in the three well
water samples (see Appendix C). Although hydrocarbons were
found in the water directly below the tank when it was re-
moved, hydrocarbons are not currently found in the agquifer
downgradient of the tank location. The absence of hydrocar-
bons in the aquifer downgradient of the removed tank is
probably the result of one or more of the following fac-
tors: 1) removal of the tank, 2) attenuation of hydrocar-
bons in the organic silt unit before the hydrocarbons reach
the underlying aquifer (the silt unit was found in borings
B-1 and B-3 and also observed below the tank), 3) attenua-
tion of hydrocarbons in the sand and gravel aquifer due to
high flow velocities in the aquifer.
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Mr. William Lewis
Rubbermaid

Page 4 .
December 11, 1986

Since no contamination was found in the wells, we do not
think any further monitoring of the site is needec.
Respectfully subnitted,

EMPIRE-THOMSEN

AnLﬁ*vs_vzu_Ldo‘Fai

Marjory Rinaldo-Lee, C.P.G.S.

MRL:er

cc: File

M10O
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28 SOIL SURVEY SERIES 1957, NO. 10

Palmyra Series

These medium-textured soils have an accumulation of
clay beginning at depths between 12 and 18 inches. Even
though the surface soil is medium to slightly acid, free
lime commonly begins at depths between 26 and 40 inches.
The soils are mainﬁy on nearly level to gently sloping out-
wash plains in the valleys north of the city of Cortland
and near Cuyler. They have formed in deep, gravelly out-
wash derived from siltstone, sandstone, shale, and dark-
gray limestone. Iecause the underlying outwash material
1s moderately to rapidly permeable to water, the soils are
well drained.

The Palmyra soils belong to the Gray-Brown Podzolic
great soil group. Most commonly they are associated
with moderately well drained Phelps and poorly drained
Homer soils.

Typical profile (Palmyra gravelly silt loam, 0 to 3%per-
cent slopes; cultivated) :

A, O to 8 inches, dark grayish-brown (10YR 4/2) gravelly
silt loam; weak, fine to medium, crumb structure;
friable; fine roots abundant; pH 6.6, limed; abrupt,
smooth lower boundary. ’

A: 8 to 12 inches, brown (10YR 5/3) to yellowish-brown
(10YR 5/4) gravelly silt loam ; compound structure—
weak, fine, crumb and very weak, thin, platy; friable;
fine roots abundant ; pH 5.7; 2 to 5 inches thick; clear,
smooth lower boundary.

Ba 12 to 18 inches, dark-brown (10YR 4/3) to dark yellow-
ish-brown (10YR 4/4) gravelly silt loam ; weak, fine,
blocky structure; friable, slightly hard; fine to
medium-sized roots plentiful; pH 6.4; 5 to 12 inches
thick ; clear, wavy lower boundary.

Bz 18 to 29 inches, dark-brown (10YR 4/8) to very dark
grayish-brown (10YR 3/2) gravelly clay loam with
many very dark gray (N 3/ ) and dark reddish-
brown (5YR 3/2) pebbles of weathered limestone;
weak to moderate, fine, subangular blocky structure;
friable when moist, slightly sticky when wet, slightly
hard when dry; firmer in place than horizons just
above or below; a few medium-sized to large roots;
contains a few cobblestones and other stones; pH
6.8; 8 to 18 inches thick; clear, irregular lower
boundary.

C. 29 to 40 inches, dark grayish-brown (10YR 4/2) very
gravelly loam or sandy loam that has fewer pebbles
of weathered limestone than material in the horizon
just above; essentially structureless; loose; a few
large and medium-sized roots; weakly calcareous;
cobblestones and other stones are common, and many
of them have a thin coating of carbonates: 8 to 20
inches thick; gradual. wavy lower boundary.

C: 40 to 60 inches <, dark grayish-brown (10YR 4/2)
gravelly, cobbly, and stony loam to sandy loam out-
wash material; structureless; loose; a few large
roots; calcareous.

In some places near Preble, carbonates are at a depth
of only 16 inches in these soils. They begin at depths of
as much as 40 inches in places near Cortland where the
Palmyra soils grade to the Howard soils. The thickness
of the clayey B., horizon varies: In many places tongue-
like projections extend downward from the B., horizon
into the C, horizon; in other places, just a few feet away,
the B., horizon begins a little below the plow (4,) layer.
In places the C. horizon is several feet thick.

These soils are permeable to air and water, and roots
penetrate easily. The gravelly silt loams do not. contain
enough gravel to interfere seriously with cultivation.
The cobbly loam, however, contains enough cobblestones
to make cultivation difficult.

These are among the most productive and highly re-
sponsive soils in the county. 'i’hey have medium texture
and a high content of lime. When fertilized with potash
and phosphate, all crops grown in the area are suitable.
The crops most commonly grown are corn for silage and
grain, oats, wheat, alfalfa, and grass-legume hay crops
and pasture. A small acreage is used to grow potatoes,
dry beans, snap beans, cabbage, and peas.

The outwash deposits in which these soils formed are
an important source of gravel for highway and building
construction. Because the gravelly outwash is permeable
to water, these soils are excellent sites for industrial
development.

Palmyra gravelly silt loam, 0 to 3 percent slopes
(PoA).—A profile of this soil is described as typical of the
series. A few acres of gravel-free silt loam were included
in mapping. The soil that is free of gravel is more acid
at depths between 26 and 30 inches than the typical soil.
Most of it is in an area 11% miles northeast of Preble.
Included with this soil are a few acres near Homer where
the surface layer consists of gravelly sandy loam.

Palmyra gravelly silt loam, 0 to 3 percent slopes, is high
in lime, has good moisture-holding capacity, and is easy
to work. The soil absorbs water readily, and erosion
is not a problem.

This soil is suited to intensive cultivation. It can be
used for all of the crops commonly grown in the county,
and yields are high. For continuous high yields, the
supply of available forms of nitrogen, phosphorus, and

otassium should be supplemented to the extent necessary.

his soil is in capability unit I-1.

Palmyra gravelly silt loam, 3 to 8 percent slopes
(PbB).—This soil has a profile like that of the soil described
as typical of the series, but it has stronger slopes. In a
small acreage the relief is undulating and the slopes are
short and broken. Included with this soil are a few
acres near Homer where the surface layer consists of
gravelly sandy loam.

This productive soil is high in lime, absorbs water
readily, and is easy to work. It is well suited to inten-
sive cultivation and can be used for all the crops com-
monly grown in the county. The soil requires about the
same general management as the less strongly sloping Pal-
myra soils. If used for continuous row crops, however, it
needs protection from erosion. This seil is in capability
unit Ile-1.

Palmyra gravelly silt loam, 8 to 15 percent slopes
(PbC).—This soil resembles the soil described for the series,
but most of it has short, steep slopes that are complex.
In a small acreage it has simple slopes.

Runoff is rapid and the soil 1s somewhat droughty.
The soil is more likely to erode than the less strongly
sloping Palmyra soils and is not so easy to work. Never-
theless, it is productive and can be used for all the crops
commonly grown in the county. Long-lived varieties of
alfalfa, mixed with smooth bromegrass and grown for
hay, are especially well suited to this Palmyra soil because
of the ability of the alfalfa to extract moisture from
depths of 3 to 4 feet in the soil profile. This soil is in
capability unit ITIe-1.

Palmyra gravelly silt loam, 15 to 25 percent slopes
(PbD).—This soil has a profile similar to that of the soil
described as typical of the series. In general, however,
the depth to the clayey horizon (B.. horizon in the typi-
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Pigure 1.-—~Location and major geographic features of the study area.

GEOLOGY OF THE CORTLAND AQUIFER SYSTEM

Geologic investigations were conducted from 1979 to 1981 to define the
hydrogeologic framework of the valley sections to be added to the Otter
Creek-Dry Creek model developed by Cosner and Harsh (1978). This work con-
sisted of a well inventory, a review of drillers' logs, drilling several test
holes, and installing several observation wells. (selected well and test-hole
logs are presented in appendix I.) These and other logs were used to
construct geologic sections of the area and to aid in developing several of
the input data matrices for the model. In addition, a seepage investigation
over a 2.84-mile reach of the Tioughnioga River was conducted to evaluate
ground-water discharge from the surficial outwash aquifer.
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The aquifer of primary interest in the Cortland area is a thick outwash
deposit that extends from the Valley Heads end moraine, southwest of Cortland
(fig. 2), northeastward throughout the city of Cortland and into the adjacent
Tioughnioga River valley (Buller and others, 1978; Cosner and Harsh, 1978).
The surficial outwash aquifer is of interest because of its hydraulic connec-
tion to small streams that cross it and to major rivers that border it. This
outwash deposit is flanked in places by kame terraces composed of ice-contact
stratified sand, gravel, silt, and clay; locally it contains discontinuous
interbedded lenses of fine-grained silt and clay. The outwash becomes more
silty and clayey southwestward and gradually grades into the Valley Heads
moraine southwest of Cortland (fig. 2; pl. 1).

The Valley Heads moraine is an ice-disintegration complex of till and
interbedded discontinuous lenses of gravel and sand (Cosner and Harsh, 1978).
Surrcunding this valley system are till-mantled bedrock hills that rise to a
maximum of 700 ft above the valley floor. Within the city of Cortland, a
bedrock hill protrudes above the valley floor and partly isolates the Otter
Creek-Dry Creek outwash aquifer from the adjacent Tioughnioga River.

Well-completion data (Randall, 1972) and new test—hole data (appendix I,
pl. 1) confirm the presence of a thick sequence of lacustrine silts and clays

in the Tioughnioga River valley extending from Cortland southeast down the
river valley and northeastward up the East Branch (fig. 2). This lacustrine
the Otter Creek-Dry Creek basin, separates the surficial outwash aquifer from

a_confined, deeper sand and gravel aquifer (fig. 2) in these valley limbs.
The relative position of these units is shown i ross_secti in

Surficial Outwash Aquifer

The surficial outwash aquifer is hydraulically connected to the overlying
East Branch, West Branch, and Tioughnioga Rivers. Because of this counnection,
pumping from this aquifer at some locations could induce infiltration from
these rivers in addition to capturing ground water that would normally enter
them; thus possibly reducing flow in the river to unacceptable levels during
annual low-flow periods.

In the East Branch and Tioughnioga River valleys, the outwash forms a
water-table aquifer consisting of variably silty sand and gravel. 1In the .

Tioughnio River valle e n i

thickness of the aquifer genera i « Near
Trout Brook, southeast of Pokeville, the saturated thickness increases to
approximately 80 ft where the lacustrine upit beneath it pinches out and the
surficial aquifer merges with the sand and gravel of a collapsed kame terrace
(fig. 34A). 1In the East Branch Tioughnioga River valley (fig. 3C), the sur-
ficial aquifer thins from a maximum saturated thickness of 50 ft at Cortland
to about 25 ft at Loring Crossing.
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Kame Terraces

Kame terraces are ice-contact, glaciofluvial deposits of stratified sand
and gravel with interbedded layers of silt and clay that were deposited by
meltwater streams flowing in channels between the glacier and the valley
walls. Material was often deposited atop or against the ice bordering these
channels, so that when the ice melted, the deposits formed flat-topped, irreg-
ularly shaped terraces with components spreading outward into the valley.

The two kame terraces that flank the Otter Creek-Dry Creek valley on its
southern and northern edges (fig. 2, pl. 1) are hydrogeologically significant
because they provide avenues for additional recharge to the outwash aquifer.
The buried, collapsed edges of these kame terraces commonly extend downward
under the surficial outwash and toward the valley center and may merge with
or directly overlie previously deposited outwash. 1In areas where this
collapsed kamic material and outwash is overlain by lacustrine deposits,
together they form a confined aquifer that extends into the Tioughnioga River
valley (fig. 2). This confined aquifer lies within the eastern part of the
Otter Creek-Dry Creek valley and extends from the bedrock hill within the city
of Cortland eastward into the Tioughnioga and East Branch Tioughnioga River

valleys (fig. 2).

Lacustrine Unit

Lacustrine sediments, which consist of interbedded fine sand, silt, and
clay, were deposited in proglacial lakes that developed between older sediment
deposits downvalley and the retreating ice front in the Otter Creek-Dry Creek
and Tioughnioga River valleys. Meltwater streams carrying a mixture of grav-
el, silt, and clay under high velocity deposited the coarser fraction of
their sediment loads at the edge of these proglacial lakes to form kame
deltas, while the lighter fraction, mostly silt and clay, was carried further
into the lake, where it gradually settled out to form thick lacustrine units.

Geologic data show that the silt and clay lacustrine unit, which overlies

3 nfi and 3 aquifer throughout th Branch_Tioughniogs
Tioughnio River valleys (fig. 2 is thickest ortland vicinit

thins slightly southeastward toward Pokeville. Section A-A' (fig. 3A) shows
the lacustrine unit to be approximately 95 ft thick at the city of Cortland
and zpproximately 80 ft thick near Pokeville. The thickness of the lacustrine
unit varies considerably and corresponds to changes in altitude of the
underlying kame terrace or outwash surface. The silty clay unit 1s saturated
throughout the study area, but its thickness and low hydraulic conductivity
retard upward movement of ground water from the lower aquifer to the upper
aquifer. The lacustrine unit thins out southwest of Cortland, as evidenced by
the log for well 04-34 (appendix I and fig. 3B), which indicates only 35 ft of
this unit.

The underlying aquifer within the city of Cortland probably consists of
collapsed and buried material from the large kame terrace south of Cortland
(fig. 3B) that extends toward the center of the valley near the southwest city
boundary. This collapsed, buried kame terrace provided an elevated surface
upon which the lacustrine unit was deposited and thus accounts for the smaller
thickness of the lacustrine unit in this area.
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The lacustrine unit thins rapidly northeastward from a maximum thickness
of 95 ft at Cortland to about 35 ft at Loring Crossing as a result of the
upward slope of the underlying units (fig. 3C). Figure 2 shows the approximate
areal extent (at depth) of the lacustrine unit and underlying confined aquifer
within the valleys.

Confined Outwash Aquifer

- Beneath the lacustrmg___g_m_:h_a_nas_t_mmumuglmaga_and

Tioughnioga River valleys (fi
h1gh1_ variable thickness that is probably older outwash, Its variable

thickness is due, in part, to erosion of its upper surface and its merging
with collapsed kame-terrace deposits in some areas; its thickness also
reflects the altitude of the under]ying till and bedrock surfaces. South of
the city of Cortland (fig. 3C), this unit merges with collapsed kame-terrace
material to form the thickest confined section, estimated to be approximately
75 ft thick. From Cortland northeast to Loring Crossing (fig. 3C), this
buried aquifer thins to less than 10 ft thick as a result of the upward slope
of the underlying bedrock surface and probably pinches out farther north in
the valley. Geologic data on the thickness of this unit in the Tioughnioga
River valley (fig. 3A) southeast of Cortland, although scant, suggest that the
unit may thin from 75 ft at Cortland to about 30 ft at Pokeville.

Bedrock and Till

Bedrock in the study area consists of shale units of the Upper Devon ian
Genesee Group (Rickard and Fisher, 1970). The bedrock configuration (Cosner

and Harsh, 1978) is representative of a preglacial drainage network, but its
surface configuration is not well known. Depth to bedrock in the area ranges
from land surface to more than 200 ft. Where shale is exposed at land surface
it is weathered and jointed, but the number and size of openings decrease with
depth (Cosner and Harsh, 1978). The joints and bedding plames, which form
only a small fraction of the total bedrock volume, are the only significant
void space in which water can be stored and transmitted. Thus, shale bedrock
in this area is a relatively low-yielding source of water and is used only for
farm and domestic supplies.

Till in this area is a poorly sorted mixture of silty clay with varying
amounts of sand, gravel, and boulders. A veneer of till directly overlies
shale bedrock in the uplands surrounding the study area, where it may range in
thickness from 2 to 20 ft. Till is also assumed to overlie bedrock in parts

of the valle but test-hole data are insufficient to con-

firm this. Till in this re gi oq;generally has a low hydraulic conductivity and
therefore does not transmit or yield water readily, However, sufficient
domestic supplies can usually be obtained from shallow, large-diameter dug.

wells excavated in till. Because of this low permeability, most of the preci-
pitation falling on till in upland areas does not infiltrate but is routed to

streams as runoff. However, some recharge does occur in areas of upland till,
principally during the winter months, and provides base flow to the small
streams that drain these areas (Cosner aund Harsh, 1978).
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HYDROLOGY OF THE CORTLAND AQUIFER SYSTEM

The valley configuration at Cortland represents a hydrologic situation
that is uncommon in New York, in that the aquifers in the Otter Creek-Dry
Creek valley are, to a large extent, hydraulically separated from the adjacent
Tioughnioga River.

Most of the productive valley aquifers within the Susquehanna River basin
and elsewhere in upstate New York are parallel to and have a direct hydraulic
connection with streams or rivers that cross or border them, so that heavy
pumping from the aquifers, even for relatively short periods, normally reduces
adjacent streamflow by induced infiltration. The Otter Creek-Dry Creek out-
wash aquifer, however, is partly separated from the West Branch Tioughnioga
River and Tioughnioga River by a bedrock hill in the center of the valley that
serves to disrupt the ground-water flow field between the municipal pumping
centers and the river. In addition, the distances from the bordering rivers
to the municipal well fields are large enough to ensure that induced infiltra-
tion from the rivers would not readily take place. Moreover, the difference
between the average altitude of the water table at the Cortland municipal well
fields and the average river stage would seem to reduce the likelihood of
causing induced infiltration under normal circumstances.

Another type of separated aquifer, a counfined outwash aquifer, lies
beneath the thick deposits of lacustrine clay and silt within the city of
Cortland and in the East Branch Tioughnioga and Tioughnioga River valleys.
Confined valley aquifers such as this are hydraulically separated from the
overlying rivers by thick lacustrine units, which generally have a very low
hydraulic conductivity. Pumping from the confined aquifer in the Cortland
area, therefore, would not readily induce infiltration from the Tioughnioga
River because the lacustrine unit would inhibit any downward leakage.

System Boundaries

The aquifer system at Cortland consists of variable lithologic units that
form a surficial outwash aquifer and a confined outwash aquifer. The study
area comprises the Otter Creek-Dry Creek basin and parts of the East Branch,
West Branch, and Tioughnioga River valleys.

The aquifer system in the Cortland area is bounded on the southwest by
the Valley Heads terminal moraine, which forms the surface-water and ground-
water divide between the Oswego drainage basin and the Susquehanna River basin
(fig. 1). The Tioughnioga River, on the east and southeast side of Cortland,
is the discharge point for much of the ground water moving through the aquifer
system. The bedrock valley walls flanking the Otter Creek-Dry Creek basin and
the Tioughnioga River are treated as impermeable boundaries because shale
bedrock generally transmits little water; in other words, the amount of ground
water seeping from the bedrock to the aquifer is negligible compared to the
amount contributed by direct precipitation and adjacent stratified drift.

The lacustrine unit in the eastern part of the Otter Creek-Dry Creek
basin and in the Tioughnioga River valley (figs. 3A, 3B, 3C) overlying the
confined outwash aquifer (fig. 2) acts as a confining unit and produces arte-
sian conditions in the underlying aquifer.

10
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Recharge

The aquifer system at Cortland is recharged primarily through infiltra-
tion of precipitation, although some recharge occurs as leakage from streams,
as ground-water flow from flanking kame-terrace deposits, and from runoff from
adjacent bedrock hills. Rates of recharge to stratified-drift aquifers such
as these vary seasonally and areally and must be estimated because they cannot
be measured directly. Randall and others (1966) show that average annual
recharge to stratified drift may reach 1 (Mgal/d)/mi2, Cosner and Harsh
(1978) used a recharge rate of 28 in/yr, which equals approximately 1.25
(Mgal/d)/mi2, Over a modeled area of 7.9 mi2, this amounts to 9.89 Mgal/d
of recharge. Although about 30 percent of the average annual precipitation
(41 in.) falls during the growing season (Sealy and others, 1961), nearly all
of it is lost through evapotranspiration, and only a small amount recharges
the aquifer (MacNish and others, 196?).

Surficial aquifer

The surficial aquifer is recharged primarily by precipitation and by
streambed leakage over losing reaches of small streams in the Otter Creek-Dry
Creek basin and probably elsewhere in the valleys. Recharge from Otter Creek
and Dry Creek occurs along the stream channels where they traverse the valley
floor, from the point where the streams leave the till-covered bedrock uplands
to their confluence with the West Branch Tioughnioga River (Cosnmer and Harsh,
1978; Buller and others, 1978).

Additional recharge to the surficial aquifer also occurs through the kame
terraces that flank the north and south edges of the Otter Creek-Dry Creek
basin (fig. 2). These kame terraces are hydraulically connected to both the
surficial and confined aquifers, and precipitation on these kame terraces
therefore recharges both the upper and lower outwash aquifers.

Confined aquifer

The confined outwash aquifer, which underlies the eastern end of the
Otter Creek-Dry Creek basin and extends throughout the Tioughnioga River
valley, is recharged wherever it is hydraulically connected with the upper
aquifer-—-that is, wherever the intervening lacustrine unit is absent. The
recharge area for the confined aquifer is assumed to be west of the bedrock
hill in the western part of the Otter Creek-Dry Creek basin (fig. 2) because
the lacustrine unit in this area pinches out, thus allowing good hydraulic
connection between the two aquifers through which recharge can occur.
Additional recharge to the confined aquifer occurs where the aquifer is
hydraulically counnected to kame terraces at the valley sides, such as near the
south side of Cortland and near Pokeville (figs. 2, 3A, 3C).

Ground-Water Movement
Information about directions of ground-water flow and seasonal water-

table configurations was obtained from periodic water-level measurements in a
network of observation wells within the Otter Creek-Dry Creek basin during

11
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1976 (Cosner and Harsh, 1978). Additional information about general ground-
water flow directions and water-table fluctuations in the extended-model area
was obtained during 1980-81 from periodic water-level measurements in two
observation wells and from historical water-level data. The 1976 water-level
data and the 1980-81 data together provided the basis for a steady-state
calibration of the enlarged model.

Creek-Dry Creek basin is generally northeastward (downvalley) toward the West
Branch Tioughnioga and Tioughnioga Rivers and moves eastward, more perpen-
dicular to the river, within the city of Cortland. Ground-water flow in the
East Branch Tioughnioga River valley is predominantly eastward across the

valley toward the East Branch Tioughnioga River, and flow in the Tioughnioga

s he valley
toward the Tioughnoiga River, Along some valley walls that border the

aquifer, such as southwest of Cortland, ground water from kame terraces flows
into both the surficial aquifer and confined aquifer. General directions of

ground-water flow in the surficial aquifer during spring conditions are shown
on plate 2. '

Historic water-level data on the lower outwash aquifer are scant;
however, hydraulic heads in this aquifer are probably above the water table in
most areas within the Tioughnioga valley and seasonally above land surface in
the vicinity of Cortland. Records for well 48-15, drilled in 1944 for
Brewer-Tichner Corp. (pl. 1, figs. 3A, 3C) and screened in the lower unit,
indicate that the well flowed for approximately 1 month after completion
(Randall, 1972). Because the principal recharge area for the confined aquifer
is in the Otter Creek-Dry Creek basin, ground-water flow in this aquifer is
probably northeastward from the recharge area toward the Tioughnioga River,
then southeastward in the Tioughnioga River valley. The discharge area for
ground water moving through the confined aquifer is assumed to be further
south in the Tioughnioga River valley, beyond the study area.

STREAM-AQUIFER RELATIONSHIP

Several factors determine the rate of ground-water flow between the sur-
ficial aquifer and the overlying rivers or streams. The most important of
these are (1) the head -difference between the stream (or river) stage and the
underlying aquifer, (2) the vertical hydraulic conductivity of the streambed
material, (3) the hydraulic conductivity of the aquifer, (4) the depth of
incision of the stream into the aquifer, and (5) the proximity of nearby
impermeable boundaries, such as a bedrock wall, which may alter ground-water
flow paths near the river.

In this study, an effort was made to evaluate the amount of ground-water
seepage to the Tioughnioga River and to estimate the hydraulic conductivity of
the streambed and the aquifer. This was done by measuring discharge at suc—
cessive points along the Tioughnioga River near Cortland to determine areas of
gains or losses of flow (generally known as a seepage investigation), combined
with water-level measurements at nearby wells and augmented by analysis of
specific-capacity data from a nearby industrial well screened in the surficial

12
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station during the seepage run. For expediency, it is assumed that this total
head loss is measured across a streambed thickness of 1.5 ft, as used by
Cosner and Harsh (1978). The vertical hydraulic conductivity of the streambed,
based on measured seepage over stream reach B, was calculated to be 1.04 ft/d,
which is comparable to the value of 1.9 ft/d reported by Haeni (1978) for the
Pootatuck River in Connecticut but is two orders of magnitude greater than the
value of 0.038 ft/d used by Cosner and Harsh (1978). The value selected by
Cosner and Harsh was based solely on model calibration to achieve a desired
total stream-leakage value for Otter and Dry Creeks. As such it is dependent

on the accuracy of the estimates of other hydrologic variables used as model
input,

Aquifer Characteristics

The surficial aquifer is highly permeable, with a hydraulic conductivity

of 300 to 350 ft/d as estimated from £becific—cagacitz data from an ipndustrial
well near Pokeville in the Tioughnioga River valley (appendix II). These

values and the range in saturated thickness indicate that the transmissivity
of the surficial aquifer in the Tioughnioga River valley ranges from approxi-
mately 7,500 to 28,000 ft/d. Most 6-inch-diameter domestic wells tapping this
aquifer are finished open ended (with no well screen); therefore, reported
yields are commonly less than 50 gal/min. However, properly screened and
developed production wells tapping this unit could be expected to yield at
least 500 gal/min (provided the saturated thickness is adequate), as evidenced
by the high specific capacity of 44 (gal/min)/ft at a pumping rate of 350
gal/min at the l12-inch-diameter industrial well near Pokeville mentioned above.
r 2

The hydraulic-conductivity value obtained for the surficial aquifer in
this area is substantially lower than those calculated from three wells
tapping the same aquifer in the Otter Creek-Dry Creek valley. On the basis of
three aquifer tests, Buller and others (1978) reported transmissivity in the
Otter Creek-Dry Creek basin to range from 37,000 to 80,000 ft2/d, with respec-
tive hydraulic-conductivity values ranging from 950 to 1,140 ft/d. These data
indicate the surficial outwash aquifer to be somewhat less permeable in the
Tioughnioga River valley than in the Otter Creek-Dry Creek basin.

SIMULATION OF GROUND-WATER FLOW
Model Description

A finite-difference ground-water flow model developed by Trescott and
others (1976) was used to simulate the response of the surficial outwash
aquifer to imposed stresses. The model simulates two-dimensional ground-wvater
flow in response to artifically imposed stresses such as pumping or to
naturally occurring stresses such as drought. Given specific values for
aquifer characteristics such as hydraulic conductivity and specific yield,
the model can be used to simulate water levels that would result under both
steady-state (no change in heads with time) and transient-state hydrologic
conditions and to calculate changes in water levels that would result from
pumping at specific sites. Sources of water may include aquifer stoirage,
recharge from precipitation, inflow across aquifer boundaries, and induced

16
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January 24, 1995

Ebasco Environmental
2111 Wilson Boulevard, Suite 435
Arlington, VA 22201-3058

Attn: Jeff Martin

We have the following information you requested , according to
our deed file records, im the Real Property Tax Services Office.

86.52-03-04 The Cortland Corporation, formerly Brockway Motor
Company, Inc. to Mack Trucks, Inc. 1-4-69

Mack Trucks, Inc. to Canford Manufacturing Corporation 2-26-80
Canford Manufacturing Corporation to Cortland County Industrial

Development Agency 4-1-80

86.51-02-31 Durkee’s Bakery, Inc. to Mack Trucks, Inc. 10-26-73
Mack Trucks, Inc. to SCM Corporation 11-27-78

SCM Corporation to Lawrence P. Brooks, Robert Lacey, Frederick G.
Compagni 4-4-86

Lawrence P. Brooke, Robert Lacey, Frederick G. Compagni to
Richard C. DiCicco and Carmine Todisco 12-24-86

Richard C. DiCicco and Carmine Todisco to Richard C. DiCicco and
Carmine Todisco 2-27-87

86.51-03-07.2 Mack Trucks, Inc. to Michael Brown, d/b/a Round
House Mill 9-8-78

Michael Brown to New York State Elsctric and Gas Corporation
6-3-81

86.52-03~-02 Mack Trucks, Inc to Paul A. Sepe and Georgianna T.
Sepe 3-7-79

Paul A. ©Sepe and Georgianna T. Sepe to Canford Manufacturing
Corporation 6-4-85

86260-02~01 -1 Mack Trucks, Inc. to Frederick G. Compagni

2-26-80

Frederéek G. Compagni to Canford Manufacturing Corporation

3-20-8

Canford Manufacturing Corporation to Rubbermaid—Cortland

We do not have a deed for this transfer.

Rubbermaid-Cortland to Cortland County Industrial Development
Agency 8-25-88

86.51-03-07.1 Mack Trucks, Inc. to Michael Brown, d/b/a Round
House Mill 9-8-78
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86.59-02-10 Our records do not go back far enough to show this
was a portion of Mack Trucks, Inc.

86.52-03-08.2 This is not & valid number.

86.60-062-03 (now consolidated with 86.60-02-01.1) Mack Trucks,
Inc. to Joseph Compagni and Jane M. Compagni and Joseph H.
Compagni B-27-78

Joseph Compagni and Jane M. Compasgni and Joserh H. Compagni to
Canford Manufacturing Corp. 8-12-85
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